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PRELIMINARY AND SHORT REPORT
SCRATCHING MACHINE TO STUDY MECHANICAL TRAUMA ON SKIN*
iST LT. RAYMOND W. GOLDBLTJM, MC AND LT. COL. WILLIAM N. PIPER, MC
Scratching is known to produce pressure changes such as cxcoriations, inflammation and
finally lichenification. Therefore, a "scratching" machine which can be experimentally
controlled was devised in an attempt to study the effects of trauma, especially scratching,
on normal and abnormal skin. In addition, problems in keratinization can be studied, espe-
cially the factors which stimulate and decrease the rates of keratin production.
EXPERIMENTAL
In constructing the scratching machine (Figure 1), the following requisites were con-
sidered:
(1) Simulation of scratching by fingernails; (2) Scratching varying body contours; (3)
Variation of pressure; (4) Counting the total number of strokes; and (5) Handling the
machine easily
The simulation of fingernails was accomplished by using lucite which was shaped and
tapered. A section of the skin surface which appears flat will actually have many contours.
The lucite fingernails were attached to the arm so that it would rotate freely over the
varying contours.
Lead weights of varying sizes were attached by a screw to the scratching arm to produce
pressure on the test area. The actual scratching pressure on the skin must be determined
with a Harvard-type trip balance for each weight, after it has been attached to the scratching
arm.
The machine was constructed mostly of Dural, a light and durable aluminum alloy. Brass
was used for the Scotch yoke and arm guide because of its greater resistance to wear. A
counter was mounted on the machine in a position where each complete stroke was regis-
tered on the counter.
A Merkle-Korfft continuous duty induction motor (Model No. SG2S—Flexo-Action 100
r.p.m.) was used to energize the machine. A later improvement will be made using a Graham
variable speed transmission to regulate the speed of scratching.
Before scratching is begun, the chosen area of skin (Figure 2) should be marked with 1
per cent aqueous gentian violet solution so that the same area can be scratched daily. We
used the greatest pressure which the patient could tolerate and which would not produce
bleeding points. The machine had to be watched constantly to keep the scratcher on the
marked area, since subjects will not lie in a fixed position for one hour. Test subjects were
scratched for a maximum of one hour daily and the total number of strokes was recorded
from the counter.
Work is now being done in our laboratory on the production of artificial lichenification
in atopic and normal patients. We are also studying the factors which will alter the produc-
tion of lichenification.
5UMMAEY
A scratching machine was constructed to study the effects of scratching on the skin.
The specifications and requisites for this machine have been discussed.
* From the Department of Dermatology and Syphilology, Army Medical Service Grad-
uate School and Walter Heed Army Hospital, Washington, D. C.
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Merkle-Korff Gear Company, 213 North Morgan, Chicago, Illinois. Direction of
rotation is not important.
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